Glial cell differentiation in neuron-free and neuron-rich regions. I. Selective appearance of S-100 protein in radial glial cells of the hippocampal fimbria in human fetuses.
The proliferative cells of the developing hippocampal fiber tract fimbria have only the potential for gliogenesis; thus the developing fimbria provides an ideal model for the study of the development and differentiation of its constituent glial cells. In the first stage of development, the fimbrial primordium can be distinguished morphologically, and during the second stage, the fimbria becomes a well-defined fiber tract. In the third stage, a divergent immunocytochemical staining pattern clearly demarcates the neuron-free fimbria from the hippocampus, where a mixed neuro- and gliogenesis occurs. The distinct expression of S-100 protein in radial glial cells is restricted to the fimbria. During the final stage of development, the ventricular lining of the fimbria will mature into an ependyma. It is suggested that the S-100-positive radial glial cells of the fimbria, which probably retain their proliferative capacity, represent a homogeneous population of precursor cells that will give rise to the glial cells of the adult fimbria. The appearance of S-100 in the fimbrial radial glial cells seems to occur coincidentally with the establishment of hippocampal commissural connections. The S-100-positive radial glial cells of the fimbria may guide and segregate populations of growing axons by providing physical and chemical cues. Thus, S-100 protein per se seems to be intimately involved in modulation and regulation of axonal growth and patterning.